Emerging technologies and fourth generation issues in cartilage repair.
The goals of successful cartilage repair include reducing pain, improving symptoms, and long-term function; preventing early osteoarthritis and subsequent total knee replacements; and rebuilding hyaline cartilage instead of fibrous tissue. Current methods such as microfracture, osteoarticular autograft transfer system, mosaicplasty, and autologous chondrocyte implantation are somewhat successful in regenerating cartilage; however, they also have significant limitations. The future of fourth generation cartilage repair focuses on gene therapy, the use of stem cells (bone marrow, adipose, or muscle derived), and tissue engineering. Emerging techniques include creating elastin-like polymers derived from native elastin sequences to serve as biocompatible scaffolds; using hydrogels to obtain a homogeneous distribution of cells within a 3-dimensional matrix; and using nonviral gene delivery via nucleofection to allow mesenchymal stem cells the ability to express osteogenic growth factors. Although many of the techniques mentioned have yet to be used in a cartilage regeneration model, we have tried to anticipate how methods used in other specialties may facilitate improved cartilage repair.